Aims: To estimate the risk of living in an institution and being visually impaired. Methods: Two national surveys were pooled: (1) 2075 institutions (for children or adults with handicaps, old people, and psychiatric centres) were selected randomly, in 18 predefined strata, from the French health ministry files. From these institutions, 15 403 subjects were selected randomly and handicap was documented by interview in 14 603 (94.9%) of them; (2) level of handicap was documented in a randomised, stratified sample of 356 208 citizens living in the community; from this sample, 21 760 subjects were further selected at random and 16 945 people were interviewed. Data on handicaps (visual, auditory, speech, brain, visceral, motor, and other) and activities of daily living (ADL) were extracted. The odds ratio (OR) of living in an institution was estimated, using stepwise logistic regressions with age, geographical area, handicaps, and ADL as co-variables. Results: Subjects in institutions, compared to those living at home, were, respectively, more often female (64.3% v 52.4%) and older (68.7 v 38.0 years); they more often had handicaps (ORs: speech, 6.59; brain, 10.17; motor, 8.86; visceral, 3.49; auditory, 2.66; other, 1.53); and were less often able to perform their ADL (46.2% v 97.1%) without assistance. Below 80 years, blind people were more often in institutions (ORs 0.239 to 0.306); whereas in older people the association was reversed (OR: 3.277). Low vision was always significantly associated with institutional residence (ORs from 0.262 to 0.752). Conclusion: Visual handicap was associated with institutional residence. The link persisted after adjustment for known confounding factors.
A n empirical analysis of life insurance contracts shows that mortality, in the future, is expected to fall further and quite rapidly. 1 Today, the average life expectancy of an 80 year old in OECD (Organisation for Economic Cooperation and Development) countries extends to 7.3 years for men, and 8.9 years for women. In 2030 about one fourth of the population will be older than 65.
Population ageing is a challenge to policy makers in developed countries because it increases pressure on both social and care systems. 2 3 Institutions are often the ultimate care facility for old people with many disabilities. In 2000 the proportion of subjects older than 65 years living in institutions ranged from 5% to 9% in developed countries. 4 By 2020 the proportion will have increased by 56%. The social costs of old people in institutions ranged from 0.62% to 2.71% of gross domestic product (GDP) in 2000. These costs are expected to rise by 69.5% in 2020. 5 A highly desirable goal, therefore, is to decrease the demand for institutional care.
According to the most usual definition, a handicap or an incapacity affects nearly half the population over 65 years of age. Measurement of health status is difficult as life expectancy needs to be weighted by the degree of disability. 6 7 Lastly, empirical results show that age, marital status, income, availability of help, and access to appropriate institutions affect the demand for institutional care. [8] [9] [10] Blindness is one of the most severe disabilities to affect an individual, his/her family, and society. 11 Some surveys have demonstrated the impact of blindness on daily living activities. [12] [13] [14] [15] [16] The use of registers to estimate the prevalence of blindness is controversial as many blind subjects do not register. [17] [18] [19] [20] This necessitates dedicated surveys. The national prevalence of blindness and low vision among people living in institutions has never been compared with that in the general community. Since either blindness or low vision in the elderly can be a risk factor leading to institutional care, an adjusted comparison of prevalences in institutions and the community is a major requirement.
MATERIAL AND METHODS
The data for this survey were gathered by the Institut National de la Statistique et des Etudes Economiques (INSEE). The survey complied with all local regulations. The database was subsequently made available to the researchers for secondary analyses.
The community survey A national census is performed approximately every 10 years in France. The country is divided into 26 regions, 100 counties, 4032 districts, and 36 679 cities. Groups of interviewers are responsible for specific geographical areas delimited in terms of city boundaries. Each household is visited by an interviewer assigned to the geographical area. Data are collected from each member of a family. All French citizens are questioned and obliged by French law to provide answers.
The purpose of the ''Handicap Dependency'' (HD) survey was to document handicap, incapacity and dependency, with no age limit, in French citizens living in the community throughout the nation.
The design of this survey followed the guidelines and principles for developing disability statistics published by the United Nations. 21 The sample (fig 1) was selected by a two step process. 21 22 A previous national census survey was performed in 1990 which documented 57 831 816 citizens and provided statistics on geographical areas. A total of 2275 geographical areas were picked at random stratified by state, region, family, and socioprofessional statistics.
The 1999 national census added a filtering survey called ''Everyday Life and Health'' (ELH), comprising a self administered 18 item questionnaire which collected information on activities of daily living; 2223 of the 2275 geographical areas (97.7%) collaborated in the ELH survey. From the 399 784 questionnaires distributed, 359 010 were completed and returned. Questionnaires were to be completed by all members of a household.
Following ELH, the HD survey quantified handicaps and dependencies. Subjects from the ELH survey were clustered into six handicap groups ranging from ''no handicap'' (group 1) to ''severe handicap'' (group 6), based upon a handicap severity score. 23 To describe the consequences of handicap in detail, subjects in the severe handicap group had a higher probability of being questioned in the HD survey. Face to face interviews were available for 16 945 of the 21 760 subjects selected at random from the ELH respondents.
Response rates were 89.1% (ELH) and 77.8% (HID). In the HID survey, 12% of households refused to answer, 7.3% were not accessible (interviews were conducted just after the great French storm of 1999), 0.7% of subjects had died since the 1999 national census, and 0.5% were living in institutions. Weights for national extrapolation were calculated: (1) according to the 1999 national census results 23 for the ELH survey; and (2), on the basis of the ELH handicap severity classification, refusal to participate in the HD survey, age, sex, size of household, type of household, and geographical area size, for the HD survey.
The institution survey
French institutions are classified in four categories (table 1) and 18 strata. Institutions were selected at random from French health ministry files. The probability of selecting an institution was inversely proportional to the number of institutions in its stratum and proportional to its number of beds. The interviewers selected eight subjects at random from the residents list.
A total of 2075 institutions were selected in 1998, 14 more than scheduled. Fifty seven institutions were replaced: 37 because they had no residents, seven because the survey was not technically possible, and 18 because they no longer existed. In addition, 155 institutions (7.5%) refused to participate. The refusal rate varied between types of institution: handicapped child 6.5%, handicapped adult 4.5%, old people 4.5%, and psychiatric 17.0%. The most frequent reasons for refusing to participate were lack of time (22.7%), the non-compulsory nature of the survey (10.7%), lack of staff to help the interviewer (7.3%), residents' tranquillity (5.3%), institution being restructured (3.3%), violation of privacy (2.7%), too many surveys (2.7%), and a questionnaire not suited to residents (2.7%).
Interviews were conducted with 14 611 (94.9%) of the 15 403 randomly selected subjects. The analyses were based on 14 603 patients whose handicap was documented (eight interviews stopped before handicap documentation).
The prevalence of blindness was less than low vision (figs 3 and 4), whatever the age, but the prevalence of both increased as people became older, especially older than 80 years. The prevalence of blindness and low vision was higher in institutions, than in the community, among people below 90 years of age.
Weights for national extrapolation included stratum size, the institution's occupation rate (number of subjects in the institution/number of available beds), and the rate of refusal to answer (higher in psychiatric centres).
Data collected
The data include types of handicap and disabilities, rated activities of daily living (Katz, Colvez, and EHPA scales), family environment, subjects' social demography, and institution characteristics. There was no medical input. If interviewers came across diseases or other health problems not mentioned previously, during the rest of the questionnaire, they recorded them. Data were recorded in freehand and the declared condition was classified post hoc by medical coding experts. Handicap was identified by an initial ''yes/no'' question, as follows: ''In everyday life, are you faced with physical, sensory, intellectual, or mental difficulties (resulting from an accident, chronic disease, a birth problem, disability, ageing …)?'' The following question was asked to list handicaps: ''What kind of difficulties, disabilities, or other health problems do you suffer from?'' Eight classes of handicap were selected: auditory, low vision, blindness, brain, motor, speech, visceral, and other.
For the purpose of this study, blindness and low vision were taken as stated by the subject. Three specific questions applied to vision: (1) Do you have trouble reading newspapers or books, etc … (using spectacles or contact lenses if you normally wear them)? (2) Do you have trouble recognising the features of someone standing 4 metres away (using spectacles or contact lenses, if you normally wear them)? (3) Would you say that you are completely blind (light perception), partially blind (still form perception), or visually impaired? Subjects were classified as (1) blind; (2) having low visual acuity; or (3) control, according to their answers when questioned. The aim was to classify subjects as ''blind'' if they declared their vision to be light perception, at best. Low vision subjects declared shape perception, at best, Figure 2 Distribution of handicapped subjects living at home and in institutions.
or reported severe limitations in performing short distance visual activities, long distance visual activities, or both.
Statistical analysis
All analyses were conducted with SAS (SAS Institute, NC, USA), release 8.2. Weights were calculated by INSEE. Analysis of variance was used for continuous variables to compare subpopulations, and x 2 for qualitative variables. A weighted stepwise logistic regression was used to adjust for confounding factors. Model entry and exit p values were fixed at 0.10. Two odds ratios (ORs) were adjusted on handicap, age, activities of daily living, and geographical region. They compared the low vision and blind groups with a control population. Geographical region was chosen as a confounding factor to take into account the inequities of institution supply (number and type of institutions) and demand (mainly demographic). ORs with their 95% confidence limits are presented for all variables except region. All tests were interpreted two sided with alpha fixed at 0.05. No corrections were applied to take into account test multiplicity.
RESULTS
Extrapolation of the data to the national level indicated that 664 253 of 58 096 060 subjects (1.14%) lived in institutions (table 2) . People living in institutions were, respectively, older (68.7 v 38.0 years) and less frequently male (35.7% v 48.6%); and were more often alone (92.3% v 35.8%), the major reason for the last being widowhood. The greatest proportion of people in institutions had retired, more so than in the community (57.1% v 18.5%, respectively). The job skill categories of those in institutions were somewhat less than for people in the community, as shown by the following percentages: work exempt people (3.6% v 10.1%), intermediary workers (7.7% v 15.2%), and employees (15.7% v 11.0%).
More than 90% of people living in institutions (table 3) reported daily difficulties (mental, physical, intellectual, or sensory) compared with less than one third in the community. According to the Colvez mobility index, 70.0% of people living in institutions needed assistance in contrast with 96.6% in the community who did not. The Katz index showed that 46.2% of people living in institutions could perform all activities, compared to 97.1% of those in the community.
In the institution survey, 265 of 14 603 interviewed subjects were classified as blind, 1622 had low vision, and 12 716 did not declare a visual handicap (table 3) . Upon extrapolation to the whole population of 664 252 subjects living in institutions, the corresponding prevalence figures were 10 394 blind individuals (1.56%), 89 252 with low vision (13.4%). In the community study, 87 of 16 945 interviewed subjects were classified as blind, 1126 had low vision, and 1061 claimed a visual problem. Upon extrapolation to the whole population living in the community, the corresponding prevalence figures were 57 959 blind individuals (0.10%), 1 116 862 with low vision (1.94%), and 1 672 111 with other visual problems.
Over 40% of subjects in institutions possessed three or more handicaps (fig 2) , which contrasts markedly with 60.9% of people in the community without handicap. In both institutions and the community (figs 3-9) , the prevalence of low vision was far below that of auditory, brain, motor, or visceral handicap. On comparing the different prevalence rates, between institution and community subjects over successive decades, it appears that brain and motor handicaps were the main contributors to the predominantly institutional cases.
Before adjustment the OR for the blind population increased (table 4) After adjustment ORs came closer to unity, but still remained statistically significant. Blindness was more often associated with institutions (ORs from 0.239 to 0.306), except for people above 80 years of age for whom the ORs reversed (3.277). Low vision was associated with institutional residence at all ages and increased with age (ORs from 0.262 to 0.848).
Strong associations were found with two handicaps. People with brain handicaps were more often in institutions, whereas subjects with visceral handicaps were more often in the community. A very strong association was found between institutions and level of dependence as measured by the Katz index-that is, the probability of living in an institution increased with the number of activities requiring assistance.
DISCUSSION
Strong associations were found between living conditions, activities of daily living, and handicap, on the one hand, and institutional residence, on the other. Clearly, institutional care was one way to cope with the day to day difficulties that resulted from social and health handicaps throughout the lifespan of French citizens.
Blindness and low vision, two of the handicaps collected by both surveys reported here, had prevalences far below other types of handicap. Before adjustment, blindness and low vision were strongly associated with institutions. It was shown, however, that blindness and low vision are independent factors associated with institutional residence. They were independent of the following concomitant factors: other handicaps, age, activities of daily living, and the availability of institutional care throughout France.
Beyond the age of 80 years, the ORs associated with blindness and low vision varied between 1.58 and 4.31. Above 80 years most ORs came closer to unity including even the item most associated with institutions-the Katz index. In this age group, handicap and activities of daily living were less strongly associated with institutions. With advanced age, individuals were more frequently handicapped, depressed or psychologically disturbed and could over-declare their handicap, which might explain the previous finding. Further research should be conducted in this subgroup to understand the factors leading to institutional residence.
The surveys shared two limitations: (1) their cross sectional design did not permit an analysis of possible causal relations between blindness, low vision, handicap, dependency, incapacity, and residence in institutions; and (2) the visual acuity of those who responded to the survey was neither measured nor controlled by ophthalmologists. Subjects classified as blind self declared that they could not perceive shapes. This may be a serious limitation to our analysis, although our prevalence figures are close to the sole report found in the international literature. This is the first study to compare the prevalence, at a national level, of declared low vision and blindness across all ages, between subjects living in the community and in institutions. Low vision and blindness were found to be highly associated with institutional residence. The following consequences arise from this result: (1) treatments or procedures which would avoid, or postpone, low vision and blindness might reduce the demand for institutional care; (2) the visual health care delivered to subjects in institutions must adapt to the changing requirements of an ageing population; and (3) the economic evaluation of visual impairment should not be restricted to medical costs alone, but needs to embrace the entire social dimension. Regions OR estimates not shown.
